Synthesis of the four-and five-atom linkers was initiated through palladium-catalyzed coupling of 2'-deoxy-5iodouridine with the corresponding acetylenic alcohol, * followed by hydrogenations to yield the saturated prhnary alcohols in &l-70% overall yield for three steps. The three-atom alcohol precursor was obtained via palladium-catalyzed coupling of 5-chloromercuri-2'-deoxyuridinelO with ally1 chloride,rr quantitative silylation of the hydmxyl groups, 12 followed by oxidation of the terminal olefm to the aldehyden and reduction to the primary alcohol in 55% overall yield. Subsequent chemistry was the same for all three homologs. The alcohol was transformed to the thiol by activation as the mesylate followed by displacement with thiobenxoic acid, with subsequent exchange14 to the r-butyl disulfide in an average yield of 60-70% for three steps. Removal of the silyl protecting groups with tetra-n-butylammonium fluoride followed by protection of the S-alcohol as the dimethoxytrityl ether and functionalization of the 3'-hydroxyl as the phosphoramidite~Js provided the fully protected C-5-modified deoxyuridine as required for solid-phase 5549
Synthesis of the four-and five-atom linkers was initiated through palladium-catalyzed coupling of 2'-deoxy-5iodouridine with the corresponding acetylenic alcohol, * followed by hydrogenations to yield the saturated prhnary alcohols in &l-70% overall yield for three steps. The three-atom alcohol precursor was obtained via palladium-catalyzed coupling of 5-chloromercuri-2'-deoxyuridinelO with ally1 chloride,rr quantitative silylation of the hydmxyl groups, 12 followed by oxidation of the terminal olefm to the aldehyden and reduction to the primary alcohol in 55% overall yield. Subsequent chemistry was the same for all three homologs. The alcohol was transformed to the thiol by activation as the mesylate followed by displacement with thiobenxoic acid, with subsequent exchange14 to the r-butyl disulfide in an average yield of 60-70% for three steps. Removal of the silyl protecting groups with tetra-n-butylammonium fluoride followed by DNA synthesis. The t-butyl disulfide protecting group for the thiol is stable to the reagents utilized during DNA synthesis, and is readily removed by treatment with dithioth~itol @'IT) following detritylation and deprotection of the bases. 16
As an example of the utility of the C-5-alkylthiol modification 4-a (represented as II') has been incorporated into the DNA pentamer S-dTACTG (I) and has been shown to retain its integrity by a positive Ellman's test17 and enzymatic degradation-'" to the constituent mononucleosides. 
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Reversed-phase HPLC profile of enzymatic degradation of n-butyl-I disulfide conjugate; the asterisk denotes uncharacterized material from the enzyme buffer.
Conditions: FBondapak C-18 column; 0.1 M triethylammonium acetate, pH 6.6, with a convex gradient to 15% CH3CN in 60 min. then a linear gradient to 90% CH3CN in 30 min.
In conclusion we have functional&d the C-5 position of deoxyuridine with a series of -alkylthiol homologs. have site-specifically incorporated them into DNA oligomers. and have characterized a DNA-nbutyl disulfide conjugate. We are currently utilizing these modified deoxynucleosides in the generation of disulfide-stabilized DNA triple helicesm and are extending the methodology to the study of DNA major groove-peptide conjugates and various RNA secondary and tertiary structures.
